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MASTER NODE ALLOCATION OF TIME SLOTS FOR SLAVE NODES 

Technical field of invention 

The present invention relates to a method and an 
arrangement for a simplified interface to a node in a 
time multiplexed network using time slots > in a frame. . 

5 

Description of related art 

New communication networks and protocols are being 
developed continuously by the communication industry and 
the academic world. The development is changing all the 

10 time, new explorations and results are important to 

application developers who are seeking to integrate real- 
time audio, video and asynchronous communication servi- 
ces. The applications reside within a broad spectrum of 
network terminals. Terminals act as network hosts and may 

15 comprise almost any electrical device, including mobile 
telephones, television sets, multimedia workstations 
or super computers for millions of dollars. The terminal 
hosts may differ from one another with respect to proces- 
sing capacity and the requirements on communication 

20 services with many orders of magnitude. 

The two basic types of networks are first connec- 
tion-oriented circuit-switched networks, which are used 
within for example telecommunication,, and second, connec- 
tion-less packet-switched networks, exemplified by the 

25 Internet. When a circuit-switched network is used for 
computer communication, circuits are left open between 
bursts. of data, which results in waste of resources. This 
situation occurs due to the fact that the setting up and 
removal of connections takes too long time compared to 

30 the dynamic variations of the user's need. Another source 
of resource .waste in circuit-switched networks is the 
limitation that only symmetric duplex channels may be 
established, which results in that only half of the 
resources allocated to the connection, are used when the 

35 information flow is simplex. A .packet-switched network, 
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on the other hand, lacks means for resource reservations" 
and must add information to a header in each message 
before transmission. Furthermore f delays in a packet- 
switched network are not predictable enough and packets 
5 may even be lost during transmission due to buffer limits 
or destroyed information in the header. The two last 
factors make it difficult to support . real-time services 
in a packet-switched network.. 

To address the above mentioned problems the communi- 

10 cation industry focuses on the development- of ATM (Asyn- 
chronous Transfer. Mode) . CCITT (International Telegraph 
and Telephone Consultative Committee) has also adopted 
ATM as standard for B-ISDN (Broadband - Integrated Servi- 
ces Digital Network). ATM is connection-oriented and 

15 establishes a channel like circuit-switched networks 
before transmission, but uses small packets of fixed 
size, called cells, for transmission of information. 
ATM 1 s packet-oriented nature requires that the network 
has mechanisms such as buffer scheduling and link hand- 

20 lers to be able to provide real-time guarantees for a 
connection . 

Another solution to fulfil the requirements on real- 
time behaviour focuses on circuit-switched networks and 
must therefore address the typical problems of circuit- 

25 switched networks described above. A new protocol for 

controlling these problems has been developed. A shared 
medium topology is used why the problems related to such 
a topology also need to be addressed. This construction, 
called DTM (Dynamic Synchronous Transfer Mode), (see 

30 e.g., C. Bohm, P. Lindgren, L. Ramfelt and P. \S jodin, ' The 
DTM Gigabit Network, Journal of High-Speed Networks, 3 
(2):109-126, 1994 and L. Gauffin, L H&kansson and B. 
Pehrson, Multi-gigabit networking based on DTM, Computer 
Networks and ISDN Systems, 24 (2): 119-139, April 1992), 

35 uses channels as communication abstraction. These 

channels differ from telephony circuits in different 
ways. First, the channel set-up time is short enough to 
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allow resources to be allocated/deallocated dynamically 
according to the demand of the user. Second, channels are 
simplex, thus minimising the overhead. Third, channels 
are multirate, which gives the possibility to support 
5 large variations in the user's demand of capacity. 

Finally, channels are inherently multicast , ' allowing more 
than one destination. 

Access points and terminals within the public net- 
work are the most cost sensitive products in the infra- 

10 structure of telephony and data communication, and are 

therefqre key components in succeeding to obtain a large 
connectivity also for homes. There are two possibilities 
to obtain low cost access, either a simple access proto- 
col is used that allows efficient implementation of low 

15 cost nodes, for example at homes, or the network may 

provide the end user with an infrastructure that allows 
high communication capacity that makes it possible for 
server nodes to interact with simple terminals. A first 
step in the latter direction has been shown for example 

20 with the network computer concept, where the network is 

stripped with for example very little memory and own disk 
• : capacity . 1 

It has proven difficult to implement terminals for a 
large number of users that both allows for high data 

25 capacity and that are inexpensive enough to attract a 

sufficiently large number of users to be cost efficient. 
To handle advanced protocols at high transmission rates . 
requires ; fast processing and advanced software. The 
larger part of the costs for a broadband node lies within 

30 the capability to be able to process incoming data fast 

enough and some sort of node control often implemented in 
software. The task of the node control may be; to sort out 
data and control information, negotiate about establish- 
ing and releasing channels and negotiation about diffe- 

35 rent grades of service (GOS) with, other nodes, .to mention 
some tasks . 
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Summary of the invention 

The object of this invention is thus to obtain a 
cost efficient solution to be able to : offer broadband 
services in a time multiplexed network.. 

According to the invention, the above" mentioned and 
other objects are accomplished by a method, an arrange- 
ment, a slave node and a master node as claimed in the 
accompanying claims. 

Hence, the present invention provides a solution to 
the above mentioned problems related to a time multi- 
plexed network, such as a DTM-like network, by providing 
a master node that is responsible for establishing and 
removing channels on the behalf of one or several slave 
nodes, and by reducing the processing and control 
15 signalling ability or need of the slave node, which only 
takes commands from the master node and possibly request 
services from the master node by sending request messages 
' to the master. This provides possibilities to reduce the 
hardware and software needed in the slave node. 
20 In a network according to the invention, at least 

one node in the network is assigned as a master node. 
Each master node controls a set of slave nodes by deter- 
mining what channels or time slots that are set up to and 
from its slaves in relation to a third node, i.e. which 
25 channels or time slots that the slave node shall 

write/read through when communication to a third node, 
the third node being the master node, another slave node 
or any other kind of node. The master also manages all 
signalling with other nodes, for example to negotiate 
30 establishing and removing channels (channel. management) , 
handling the network resources on behalf of its slaves 
(resource management) and it may also handle other sorts 
of network management, such as fault management and 
accounting. This allows for implementing the slave nodes 
35 with a simple technique* without complicated and expensive 
processing capabilities for signalling, protocol proces- 
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sing and management, etc., thus obtaining a non-expensive 
node solution. 

To allow for the master to give commands to a slave, 
instructing it to read or write into a certain time slot, 
5. or slot for short, there needs to.be a command channel 
set up between the. master and the slave. On this command 
channel, special commands are sent from the master, 
instructing the slave to receive data from or transmit 
data into one or several time slots of a channel. Within 
10 the slave there is a function that listens to the command 
channel, and performs the orders of the command words. 
Since this function is very specialised, it can be easily 
implemented, for example in a Programmable Logic. Device 
(PLD) or a small Field Programmable Gate Array { FPGA) , 
15 and thereby an efficient handling even of very high-rate 
data streams is obtained without expensive and complica- 
- ted software and hardware. When this function finds that 
a command word contains relevant information, the func- 
tion interprets the data of the command word and sets an 
20. entry in the channel table in order for the slots that 
were appointed, by the master via the command word to be 
read or written into by the slave. 

Which time slot that is to be used for the command 
channel between the master and the slave may be predeter- 
25 mined in the network and can be stored in the slave, for 
example in a flash memory or Read Only Memory (ROM) . - 
Another alternative is to let the assignment of time slot 
to the command channel be dynamically set by letting the 
slave search for a given slot pattern, sent out by the 
30 master. The master either- sends this pattern in the time 
slot that is to act as command channel, or sets a value 
in the special slot that tells the slave what .slot to use 
for the command channel. 

The slave node may also send a message (a request) 
35 to the master, informing that the slave wants the master 
to perform a certain service or a certain function. This 
service may be that the master contacts another node in 
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the network or on another subnetwork on the behalf of the 
slave, for example to set up a channel from the other 
node to the slave. The master is then responsible for 
doing all the necessary control signalling to establish < 
5 channel between the other node and the slave node- 
Further aspects and features of the invention will 
be apparent from the detailed description below and the 
accompanying claims. 

10 Brief description of the drawings 

Exemplifying embodiments of the invention will now 
b e described in greater detail with reference to 
accompanying drawings, in which: 

Fig 1 schematically illustrates a first embodiment 
15 according to of the invention; 

Fig 2 schematically illustrates a second embodiment 
according to of the invention; 

Fig 3 schematically illustrates a receiving unit of 
a slave node according to another embodiment of the 

20 invention; 

Fig 4 schematically illustrates a transmitting unit'"* 
of a master node according to another embodiment, of the 
invention; 

Fig 5 schematically illustrates a transmitting unit 
25 of a slave node according to another embodiment of the 
invention; 

Fig 6 schematically illustrates the start-up of a 
.slave node according to another embodiment of the 
invention; and, 

30 Fig 7 1 schematically illustrates how the. slave node 

receives commands from the master node according to 
another embodiment of the invention. 

Detailed description of preferred embodiments 
35 pig 1 shows an embodiment of the invention, wherein 

a master node 4 5 controls a slave nodes 47 over a subnet 
work 46 to which a third node 49 is attached, which node 



WO 97/36400 PCT/SE97/00522 

1 

47 for example may be another slave node or a. /'normal 
node"- The information in the subnetwork 4 6 is transpor- 
ted in frames or cycles that are further divided into 
time slots. The slave node 47 may send data in one time : 
5 slot per frame, the request channel, or slot 51, to 

request a function or a service from the master node 45. 
In this exemplifying scenario, the request message 
contains a request for an incoming channel of which the 
third node 49 is the source. The master node 45 then 

10 handles all necessary signalling with the third node 49 
(channel 54 and 55) , among other things asking the third 
node 49 about what slots are used for the channel 
requested by the slave node 47, on behalf of its slave 
node,. The third node announces the channel (channel -53 in 

15 this case) via its usual control channel 55 to the master 
node. The master then uses its command channel 52 to the 
slave node 47 to instruct the slave node. 47 to listen to 
the correct time slots, i.e. channel 53. 

Figure 2 shows another embodiment of the invention, 

20 comprising two subnetworks 31 and 32, a switch node 33 
that switches channels between the two subnetworks, a 
master node 34 that controls a slave node 35 over the 
subnetwork 31, and a third "normal" node 36 that is 
attached to second subnetwork 32. Hence, to illustrate 

25 that the invention can be implemented on both bus and 

ring topology, Fig 2 shows a system with dual buses. Note 
that the subnetwork 32, not attaching the master and 
slave node, need not necessarily be a time multiplexed 
network, even though this is a preferred situation. 

30 The information in the subnetwork 31 is transported 

in frames that are further divided into time slots. The 
slave node 35 may send request data in one time slot per 
frame, the request channel 21, to request a function or a 
service from the master node 34. In this exemplifying 

35 scenario, the request message .on channel 21 contains a 
request for an incoming channel of which the third node 
36 on the other subnetwork 32 is the source. The master 



WO 97/36400 PCT7SE97/00522 

8 

node 34 then negotiates with the third node 36, via the 
switch node 33, the master nodes 34 using its control 
channel 50 to ask for a channel from the node 36 to be 
switched via the switch node 33, which switches the 
5 channel 42 from subnetwork 32 to the, channel 43 in the 
subnetwork 31. The switch node 33 tells the master node 
34 what slots are used for the switched channel from the 
node 36 using the switch nodes usual control channel 22. 
The master node 34 then uses its command channel 20 to 

10 the slave node 35 (one time slot per frame) to set up the 
slave node 35 to listen to the correct time slots, i.e. 
to listen to channel 43. In Fig 2, it is indicated that 
the connection between subnetwork 32 and subnetwork 31 is 
provided via the switch node 33. This is , of : course not 

15 necessary. For example, the master node 34 could also act 
as the switch node. 

Figure 3 shows, a receiving unit which may be similar 
for both a slave node and a master node. The receiving 
unit comprises a demultiplexer 1 which demultiplexes a 

20 serial bitstream 2 that arrives on a transferring media 
3. The receiving unit further comprises a time ,slot 
counter 4 to address a channel table which has one entry 
6a-6g for each time slot of a frame (a-g) * Each entry 6a- 
6g is divided in at least two parts; a flag 9a-9g indica- 

25 ting whether the corresponding slot is to be read into 
the node, and an LGI (Logical Channel Identifier ) 10a- 
lOg. The LCI is , used to forward the incoming data to the 
correct end user 12 in the node.. If, when the time slot 
counter 4 is addressing entry 6c, the flag 9c indicates 

30 that the time slot c should be read into the node, the 

slot is read from the demultiplexer and combined with the 
LCI 10c and is placed in the buffer 11 where the data, 
depending on what the LCI 10c indicates, is forwarded to * 
the correct end user 12. This procedure may be the same 

35 for all nodes. 

Figure 4 shows an exemplifying embodiment of how a 
master node sends data. The master node comprises a time 
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slot counter 25, which is incremented for each time slot 
in the frame that passes the master node. The time slot 
counter 25 addresses a channel table 14 which, in the 
same way as for the receiving unit, has .one entry for 
5 each time slot a-g in a frame. However, in this case the 
counter is pointing a number of slots .ahead. That is if 
the slot passing the node slot. b in the frame, the time 
slot counter 25 may point at entry corresponding to slot 
d in the channel table 14. The offset between the passing 

10 time slot and the time slot the time slot counter is 

pointing at depends on the bit rate of the link and the 
processing capacity of the master node. 

If the flag 17d of the entry of the channel table 
indicates that the master node should send data in the 

15 corresponding time slot d, a request for data to put in 

that slot d is sent to the transmitting user 13 indicated 
by the LCI 3.7 d of the entry. The end user 13 copies data 
directly to a memory 23 corresponding to the entry d of 
the channel table. At the same time, the time slpt 

20 counter 25 also addresses the memory 23 at the entry 18b 
corresponding to the passing time slot b. If the flag 17b 
indicates that the node should send in the passing time 
slot b, the passing data is blocked and the data from the 
memory entry 18b is passed to the multiplexer 19 that 

25 forwards it onto the link. 

In figure 5/ the slave node's, request transmitting 
unit and procedure is presented, which can be implemented 
in a much simpler way than compared to conventional 
nodes. Naturally, the transmitting unit of the slave node 

30 can be implemented as in the master node, but since the 
slave node only needs to send simple requests the 
implementation can be simplified, as. will be described 
below. 

The slave node comprises a ..register 20 which 
35 contains the slot number 2ld which the slave should use 
to send requests to a master. When the slave node wants 
to send a request to the master node/ it writes data into 
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a FIFO-queue (First-In-First-Out) 32. If there is. data to 
be sent in the FIFO queue 32 when the time slot d, corre- 
sponding to the request channel to the master node, 
passes on the. fiber 31, i.e. when the time slot counter 
28 points at the request slot number 21d in the register 
20, the data at the head of the FIFO-queue 32 is forwar- 
ded via a multiplexer 22 onto the link 31 in that time 
slot d of the bitstream 30. 

There may be several reasons why a slave node may 
want to send data to the. master node. For example, the 
slave node may want to change the incoming data to 
another channel in a video on demand or TV application, 
or change of WWW page in an Internet application. The 
possibility to a simplified procedure, is allowed by the 
15 fact that the slave node .only sends data to the master 
and that it only uses one sending channel, the request 
channel. The master node and the slave node must of 
course agree on the time slot to be used for the request 
channel, it may also exist restrictions on when the time 
20 slot can be used if several slave nodes share the same 
time slot. The master node and the slave node may agree 
on what time slot to use, for example by having the slave 
node be preset, for example by using a flash or prom 
memory, or by letting the master node instructing the 
25 slave node by sending a command word in the command 

channel, indicating what time slot to use for the request 
channel . 

As is understood by those skilled in the art, the 
embodiment in Fig 5 could easily be adapted for trans- 

30 mitting other data than request data from the slave. 

Figure 6 shows the procedure when a new slave node 
is attached to the network or is .activated . The slave 
node does not have a signalling protocol implementation, 
but a reduced slave function for interpreting command 

35 words from the master. The function reads a Programmable 
Read Only Memory (PROM) 35, which contains data 37 that 
is copied to the entry 40e in the flag table 40 and data 
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36 containing a flag 36b and an LCI 36a which are. copied 
into the entry 4 If in the channel table. 41. The LCI 36a 
indicates that incoming data from that time slot should 
be interpreted by the reduced slave function that handles 
.5 incoming command words from the master node. The node is 
now activated and may receive command words on the time 
slot corresponding to entry 41f in the channel table. The 
slave node may also send information (request messages) 1 , 
1 in the time slot corresponding to entry ,40e in the flag 
10 table. 

Figure 7 shows an exemplifying procedure wherein the 
master node commands the slave node to read certain time 
slots. When the time slot counter 4 in the slave node, 
points at an entry 43f in the channel table 42, data from 

15 the master node is copied from the corresponding time 

slot f . The entry 43f of the. channel table indicates that 
the incoming data 4 4 belongs to the command channel and 
are thus destined for the reduced slave function (RNC) . 
The reduced slave function reads the data field 4 4B of 

20 the command word 44 which indicates that the data fields 
44C-4D should be written into the entries 43b-43d in the 
channel table '42. The only assignment the reduced slave 
function has in ( this implementation is to copy data 
received in a special time slot (f) into indicted entries 

25 (b-d) in the memory 42. The reduced slave function may 

also have more advanced assignments, such as interpreta- 
tion of incoming messages (command words) . The informa- 
tion about what time slots for the slave ■node to read may 1 
also arrive in several separate command words. The result 

30 of the above procedure is. that the slave node now is set 
to read data also in the time slots b-d corresponding to 
the entries 43b-43d and that the end user of the data 
received in these slots is VOD. VOD represents an end 
user attached to the slave node that is to receive data. 
.35 The master node has information about which end users 
that are attached to the slave node. 
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As is understood, the invention is not limited. to 
the embodiments described above with reference to the 
drawings, but can easily be modified within the scope of 
the accompanying patent claims. The invention is further 
5 not restricted.- .to DTM networks but can be used in any 
time multiplexed networks with cycles and time slots of 
arbitrary sizes. 
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. CLAIMS 

1. A method for transferring .data in time slots 
within a frame in a time multiplexing network comprising 
'5 a master node and a slave node, wherein the master node 
acts as a representative for said slave node in the 
management of channels between the slave node and a third 
node. , 

10 2. A method as claimed in claim 1, wherein said 

master node provides instuctions to said slave node 
relating to which time slots the slave node is to use for 
receiving data from or 'transmitting data to said third 
node . , 



15 



20 



25 



30 



35 



3. A method as claimed in claim 1 or 2, wherein said 
master node controls the allocation of time slots for the 

. slave node to use when transmitting data to said third 
node . 

4 . A method as claimed in any one of the preceding 
claims, wherein said time slots are divided into control 
slots for control signalling and data' slots for trans- 
ferring user data. * 

5. A method as claimed in any one of the preceding 
claims, wherein said data transferring is performed in 
accordance with a Dynamic Synchronous Transfer Mode (DTM) 
protocol . 

.6. A method as claimed in any one of the preceding 
claims, wherein a or said instruction is sent from the 
master node to the slave node in one. or more specific 
slots. 

7. A method as claimed in claim 6, wherein informa- 
tion relating to which specific slot or slots is to be 



WO 97/36400 



PCT/SE97/00522 



14 

used for the transfer of said instruction from the master 
node to the slave node is stored in the slave node. 

8. A method as claimed in claim 6 or 7, wherein the 
5 slave node reads all slots, searching for a specific 

pattern, said pattern providing instructions as to .which 
specific slot or slots is to be used for the transfer of 
said instruction from the master node, to the slave node. 

10 9. A methdd as claimed in claim. 8, wherein the slave 

node, when detecting said specific pattern in a time 
slot, sets said time slot containing the pattern as the 
specific slot which is to be used for the transfer of 
said instruction from the master node to the slave node. 

15 

10. A method as claimed in any one of the preceding 
claims, wherein said third node is provided within said 
time multiplexing network. 

20 11. A method as claimed in any one of the preceding 

claims, wherein said third node is provided outside said 
time multiplexing network, i.e. in a network of arbitrary 
design. 

25 12. A method as claimed in any one of the preceding 

claims, further comprising: 

providing, in said slave node, a table including a 
set of entries, each entry corresponding to a specific 
slot in the frame and providing information as to whether 
30 or not said corresponding slot shall be read and as to 

which slave node function or attached user are to receive 
the. information in said corresponding slot; 

counting the time slots that arrives at the slave 

node; 

35 searching the entry in said table corresponding to 

the time slot arriving at the slave node; 
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reading said time slot arriving at the slave node i 
the information provided in said entry corresponding to 
said time slot states that it shall be read and, if so, 
providing the read message to the slave node function or 
5 attached user, identified in said entry. 

13. A method as claimed in claim 12, wherein: 
said instruction relating to which time slots the 

slave node is to read, preferably provided in a control 
10 . . slot includes two parts, the first part stating which 
entries in said table the second part shall be copied 
into; and 

said slave node copies the second part into the 
entries in said table stated by said first part. 

15 

14. A method as claimed in any one of; the preceding 
claims, wherein the slave node selects a function or 
service to be performed by the master node by. sending a 
message to the master node in a second specific slot. 

20 

15. A method as claimed in claim 14, wherein infor- 
mation relating to which time slot is to be used as said 
second specific slot is stored in the slave node, 

25 16. A method as claimed in claim 14 or 15, wherein 

information relating to which time slot is to be used as 
said another specific slot is provided from the master 
, node to the slave node using a or said specific slot or 
slots . 

30 

17 A method as claimed in any one of the preceding 
claims, further comprising: 

providing, in said slave node, a table including a. 
set of entries, each entry corresponding to a specific 
35 slot in the frame and providing information as to whether 
or not information may be written into said corresponding 
slot; 
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25 



30 



providing, in- said slave node, at least one queue 
comprising data to be sent from the slave node to the 
master node-; 

counting the time slots that passes the slave node; 

searching the entry in said table corresponding to 
the time slot passing the slave node; and 

sending information stored at a first position in 
said at least one queue in said time slot passing the 
slave node if the information provided in said entry 
corresponding to the time slot passing the: slave node 
states that the slave node may write into said slot. 



18. An arrangement for transferring data in time 
slots within a frame in a time multiplexing network 
15, comprising a master node and a slave node, wherein the. 
master node is arranged to act as a representative for 
said slave node in the management of channels between the 
slave node and a third node. 

2 0 19. An arrangement as claimed in claim 18, wherein 

said master node is arranged to provide instuctions to 
said slave node relating to which time slots the slave 
node is to use for receiving data from or transmitting 
data to said third node. 



20. An arrangement as claimed in claim 18 or 19, 
wherein said master node is arranned to control the 
allocation of time slots for the slave node to use when 
transmitting data to said third node. 



21. An arrangement as claimed in claim 18, 19 or 20 
wherein said master node comprises means for providing a 
or said instruction in a specific slot to said slave 
node, said instruction relating to which' time slots the 
3,5 slave node is to use for receiving data from or trans- 
mitting data to said third node. 



WO 97/36400 



17 



PCT/SE97/00522 



22. An arrangement as claimed in claim 18, 19. 20 or 
21, wherein said time multiplexing network comprises said 
third' node. 

5 23. An arrangement as claimed in any one of claims , 

18-22/ wherein said third node is provided outside said 
time multiplexing network. 

24. An arrangement as claimed in any one of claims 
,10 18-23, wherein said network is circuit switched. 

25. A slave node .for receiving or transmitting data 
in time slots within a frame in a time multiplexing net- 
work, comprising means for receiving instructions from a • 

15 master node, said master node acting as a representative 
for said slave node in the management of channels between 
the slave node and a third node, said instruction rela- 
ting to which time slots the slave node shall use when 
receiving data from or transmitting data to said third 

20 node. 

26. A slave node as claimed in claim 25, wherein 
said receiving means is arranged to receive said instruc- 
tions in a specific slot from said master node. 

25 . 

27. A slave node as claimed in claim 25 or 26, 
further comprising: 

means for storing a table including a set of 
entries, each entry corresponding to a specific time slot 
30 in the frame and providing information as to whether or 
not said corresponding time slot shall be read and as to 
which slave node function or attached user is to receive 
the information in said corresponding time slot; 

means for counting the time slots that arrives at 
35 the slave node; 

means for searching the entry in said table 
corresponding to the counted time slot arriving at the 
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slave node and for reading said time slot arriving at the 
slave node if the information provided in said entry 
corresponding to said time slot states that it shall be 
read and, if so, providing the read message to a slave 
5 node function or attached user identified in said entry. 

28. A slave node as claimed in claim 25, 26 or 27, 
further comprising means for selecting a function or 
service to be performed by the master node by sending a * 

10 message to the master node in a second specific slot. 

29. A slave node as claimed in claim 28, further 
comprising means for storing information relating to 
which time slot is to be used as said second specific 

15 slot. 

30. A slave nod as claimed in claim 28 or 29, 
further comprising: 

means for storing a table including a . set of 
20 entries, each entry corresponding to a specific slot in 
the frame and providing information as to whether or not 
information may be written into said corresponding slot; 

means for storing at least one queue comprising data 
to be sent from the slave node to the master node; 
25 means for counting the tim£ slots that passes the 

slave node; and 

means for searching the; entry in said, table 
corresponding to the time slot passing the slave node and 
sending information stored at a first position in said at 
30 least one queue in said time slot passing the slave node 
if the information provided in said entry corresponding 
to the time slot passing the slave node states that the 
slave node may write into said slot. 



35 



31. A master node for controlling data transferring 
in time slots within a frame in a time multiplexing net- 
work, said master being arranged to acts as a representa- 
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tive for a slave node in the management of channels 
between the slave node and a third node. 

32. A master node as claimed in claim 31, wherein 
5 said master node comprises means for providing 

instuctions to said slave node relating to which time 
slots the slave node is to use for receiving data from or 
transmitting data to said third node. 

10 33. A master node as claimed in claim 32, wherein 

said master node is arranged to control the allocation of 

time slots for said slave node to use when transmitting 

data to said third node. 

15 33. A master node as claimed in claim 31, 32 or 33, 

further comprising means for transmitting a or said 
instruction in a slot to said slave hode, said instruc- 
tion relating to which time slots the slave node is to 
use for receiving data from or transmitting data to said 

2 0 third node . 
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AMENDED CLAIMS 

[received by the International Bureau on 28 July 1997 (28.07.97); 
original claims 1, 18, 25 and 31 amended; 
remaining claims unchanged (7 pages)] 

1. A method for transferring data in time slots of a 
cycle in a synchronous time multiplexing network, compri- 
5 sing the use of a master node and a slave node, wherein 
the master node acts as a representative for said slave 
node in the management of channels between the slave node 
and any third node. 

10 2, A method as claimed in claim 1, wherein said 

master node provides instuctions to said slave node 
relating to which time slots the slave node is to use for 
receiving data from or transmitting data to said third 
node - 

15 

3. A method as claimed in claim 1 or 2, wherein said 
master node controls the allocation of time slots for the 
slave node to use when transmitting data to said third 
node - 

20 - 

4. A method as claimed in any one of the preceding 
claims, wherein said time slots are divided into control 
slots for control signalling and data slots for trans- 
ferring user data. 

25 a . . 

5. A method as claimed in any one of the preceding 
claims, wherein said data transferring is performed in 
accordance with a Dynamic Synchronous Transfer Mode (DTM) 
protocol. 

30 

6. A method as claimed in any one of the preceding 
claims, wherein a or said instruction is sent from the 
master node to the slave node in one or more specific 
slots . 

35 ' 

7. A method as claimed in claim 6, wherein informa- 
tion relating to which specific slot or slots is to be 
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used for the transfer of said instruction from the master 
node to the slave node is stored in the slave node. 

8. A method as claimed in claim 6 or 7, wherein the 
5 slave node reads all slots, searching for a specific 

pattern, said pattern providing instructions as to which 
specific slot or slots is to be used for the transfer of 
said instruction from the master node to the slave node. ; 

9. A method as claimed in claim 8, wherein the slave 
node, when detecting said specific pattern in, a time 
slot,' sets said time slot containing the pattern as the 
specific slot which is to be used for the transfer of 
said instruction from the master node to the slave node. 

10. A method as claimed in any one of the preceding 
claims, wherein said third node is provided . within s-aid 
time multiplexing network, 

11. A method as claimed in any one of the preceding 
claims, wherein said third node is provided outside said 
time multiplexing network, i.e. in a network of arbitrary 
design . 

25 12. A method as claimed in any one of the preceding 

claims, further comprising: 

providing, in said slave node, a table including a 
set of entries, each entry corresponding to a specific 
slot in the frame and providing information as to whether 
30 or not said corresponding slot shall be read and as to 

which slave node function or attached user are to receive 
the information in said corresponding slot; 

counting the time slots that arrives at the slave 

node; 

35 searching the entry, in said table corresponding to 

the time slot arriving at the slave node; 
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reading said time slot arriving at the slave node if. 
the information provided. in said entry corresponding to 
said time slot states that it shall be read and, if so, 
providing the read message to the slave node function or 
5 attached user identified in said entry- 

13. A method as claimed in claim 12, wherein: 
said instruction relating to which time slots the 

slave node is to read, preferably provided in a control 
10 slot, includes two parts, the first part stating which 
entries in said table the second part shall be copied 
into; and 

said slave node copies the second part into the 
entries in said table stated by said first part. 

15 

14. A method as claimed in any one of the preceding 
claims, wherein the slave node selects a function or 
service to be performed by the master node by sending a 
message to the master node in a second specific slot. 

20 

15. A method as claimed in claim 14, wherein infor- . 
mation relating to which time slot is to be used as said 
second specific slot is stored in the slave node. 

25 16- A method as claimed in claim 14 or 15, wherein 

information relating to which time slot is to be used as 
said another specific slot is provided from the master 
node to the slave node using a or said specific slot or 
slots . 

30 

17 A method as claimed in any one of the preceding 
claims, further comprising: 

providing, in said slave node, a table including a 
.set of entries, each entry corresponding to a specific 
35 slot in the frame and providing information as to whether 
or not information may be written into said corresponding 
slot; 
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providing, in said slave node, at least one queue 
comprising data to be sent from the slave node to the 
master node; 

counting the time slots that passes, the slave node; 
5 searching the entry in said table corresponding to 

the time slot passing the slave node; and 

sending information stored at a first position in 
said at least one queue in said time slot passing the 
slave node if the information provided in said entry 
10 corresponding to the time, slot passing the slave node 
states that the slave node may write into said slot. 

18. An arrangement for transferring data in time 
slots of a cycle in a synchronous time multiplexing 
15 network, comprising a master node and a slave node, 

wherein the master node is arranged to act as a repre- 
sentative for said slave node in the management of 
channels between the slave node and any third node. 

20 , 19. An arrangement as claimed in claim 18, wherein 
said master node is arranged to provide instuctions to 
said slave node relating to which time slots the slave 
node is to use for receiving data from or transmitting 
data to said third node. 

25 

20. An arrangement as claimed in claim 18 or 19, 
wherein said master node is arranged to control the 
allocation of time slots for the slave node to use when 
transmitting data to said third node. 

30 \ 1 

21- An arrangement as claimed in claim 18, 19 or 20, 
wherein said. master node comprises means for providing. a 
or said instruction in a specific slot to said slave 
node, said instruction relating to which time slots the 

35 slave node is to use for receiving data from or trans- 
mitting data to said third node. 
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.22. An arrangement as claimed in claim 18, 19 20 or 
21, wherein said time multiplexing network comprises . said 
third node. 

5 23. An arrangement as claimed in any one of claims 

18-22, wherein said third node is provided outside said 
time multiplexing network. 

24. An arrangement as claimed in any one of claims 
10 18-23, wherein said network is circuit switched. 

25. A slave node for receiving or transmitting data 
in time slots of a cycle in a synchronous time multiplex- 
ing network, comprising means for receiving instructions 

15 from a master node, said master node acting as a 

representative for said slave node in the management of 
channels between the slave node and any third node, said 
instruction relating to which time slots the slave node 
shall use when receiving data from or transmitting data 

20 to said third node. 

26. A slave node as claimed in claim 25, wherein 
said receiving means is arranged to receive said instruc- 
tions in a specific slot from said master node. 

25 

27. A slave node as claimed in claim 25 or 26, 
further comprising: 

means for storing a table including a set of 
entries, each entry corresponding to a specific time slot 
30 in the frame and providing information as to whether or' 
not said corresponding time slot shall be read and as to 
which slave node function or attached user is to receive v 
the information in said corresponding time slot; 

means for' counting the time slots that arrives at 
35 the slave node; 

means for searching the entry in said table 
corresponding to the counted time slot arriying at the 
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slave node and for reading said time slot arriving at the 
slave node if the information provided in said entry 
corresponding to said time slot states that it shall be 
read and, if so, providing the read message to a slave 
5 node function or. attached user identified in said entry. 

28. A slave node as claimed in claim 25, 26 or 27, 
further comprising means for selecting a function or 
service to be performed by the master node by sending a 

10 message to the master node in a second specific slot. 

29. A slave node as claimed in claim 28, further 
comprising means for storing information relating to 
which time slot is to be used as said second specific 

15 slot . 

30. A slave nod as claimed in claim 28 or 29, 
further comprising: 

means for storing a table including a set of 
20 entries, each entry corresponding to a specific slot in 
the frame and providing information as to whether or not 
information may be written into said corresponding slot; 

means for storing at least one queue comprising data 
to be sent from the slave node to the master node; 
25 means for counting the time slots that passes the 

slave node; and 

means for 5earching the entry in said table 
corresponding to the time slot passing the slave node and 
sending information stored at a first position in said at 
30 least one queue in said time slot passing the slave node , 
if the. information provided in said entry corresponding 
to the time slot passing the slave node states that the 
slave node may write into said slot. 

35 31, a master node;for controlling the transfer of 

data in time slots of a cycle in a synchronous time 
multiplexing network, said master being arranged to act 
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as a representative for a slave node in the management of 

channels between the slave node and any third node. 

32. A master node as claimed in claim 31, wherein . 
5 said master node comprises means for providing instuc- 

tions to said slave node relating to which time slots the 
slave node is to use for receiving data from or trans- 
mitting data to said third node. 

10 33. A master node as claimed in claim 32, wherein 

said master node is arranged to control the allocation of 
time slots for said slave node to use when transmitting 
data to said third node. 

15 33. A master node as claimed in claim 31, 32 or 33, 

further comprising means for transmitting a or said 
instruction in a slot to said slave node, said instruc- 
tion relating to which time slots the slave node is to 
use for receiving data from or transmitting data to said 

20 third node. 
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